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(54) RESIST COMPOSITION AND ITS UTILIZATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist compsn. 
retaining high transparency by making polycylic 
polyolefin resin carry an acid-unstable structure. 

SOLUTION: This resist compsn. contains at least one 
kind of resin repeatedly carrying at least one kind of 
acid-unstable structure on polycyclic polyolefin resin 
as a base resin and a photosensitive acid generating 



materia! as essential components. The acid-unstable 
structure has a group represented by an acid- unstable 
group, an acid-lablle group, an acid-decomposable group, 
etc.. known in the field of a chemical amplification 
type resist and the group is decomposed by an acid and 
Increases the alkali solubility of the base resin. The 
polycyclic polyolefin resin is a known resin such as a 
polymer obtd. by ring opening polymn. of a monomer 
having a norbonane skeleton. 
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^^^o^^i^kt^immomm (a) mtsz-^mm^ 

19 3 nmlC33f't-2>^t«RSi®^*M 0%JgU:i::&Sfl* 

[ft ^:S4 ] ft 1 3 ® I. ^•rt^AHcfiB^<Z) l/i^ 
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5 0 nm©^StS^S:fflV^T^!|^•rs□:^5:•^t^Z.i:^: 
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7t«), 350-450 nm(r>Tm^im.^Mmt^ 

mfibS feeble, iJfe:K®JSVN5i^ifll (mi2ft:^SI51«i^ , 
2 4 8 n m©K r Fx;^ t/V U— y-\ ?2$:R; 1 9 3 n 
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r F *fcttA r Fxdp U— J; ^ fM^(Dm 

j^ibnx\<^i>c 
[0004] K r Fx.iri/-7 U-1fM^mtm^1f^l^ 

mmmm^t Lxm\'^^:^m mm^^ 5-249 

6 7 3-t^J&:if) fjti^tm^^X\>^i>, tfeArFX 
i-^^ y ;i/^x;;^7-;WMyi^^Bi&fflv%SZ 

snxvNS mrm-i- 19946 m<m} » L*>b 

talS^i^. A r F x^r >>v I/— if Srffl V v.?) y V ^'5 7 f - 

[0 0 0 5] ilZ:5T-SBJ'|4©lffiVNjttBgilbTli, ^ 
^i^^fllAt^eitlTVNS (ii^spl - 1 6 8 7 2 5#ja 

m 4f§g¥i - 3 1112 ^^<m.. #p»b¥ 1-190 

7 2 #^¥3 - 1 4 8 8 2-^i2i$B, #ga¥3 
- 1 2 2 1 3 m<m. «l^»3¥4 - 6 3 8 0 7#i:i 

[0006] 

fmsiR> j|f ic 2 5 0 nmiikr<Dm&x^-m\>^mmii^^ 

[0007] 

i:%i^®1l}fl| (A) i;, ^mtmm^ii^m (B) 

(A) (Drnmrnmrm^^^'j :^uy>( ymmx^^^ z. 

[0 0 0 8] Ji^iiT, *ll9iicovNTg¥ii-t*. 

n\^ht\.^mt (A) \%. 'pf^<iL^\'^(mK-'^% 
xm^ii\ wmi%xi^hm^if^')-A\^y A ymi\z 

\^mi^-%-m^ ifi/-rt:vi/& m!im&.WA^>Lm. 
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-JtT'fel)o mmzit. 4#ii¥2 - 2 7 6 6 o^'Amz 
. ijdf^sps- 6 9 4 2 0-t<2l5$glClS^$nfc3«S7;b=5p;i/ 

s ; 4fiV3|£5-4 3 4 5 \%^m^tmm7^^~y\^% 

)i;#^2-l 64 143 6-^4!^fHll®'tr!Jf-;i/# 
it ; it^fl^e - 2 6 1 0 5 4 ^m^^<^ 1 -T;b=^^ 

;vi/^n7;i'=!p;i/?r=^i^& i-7;v^;i/i^i'D7;i/^ lo 

;2itim7-284583 -t^^HS 
fi^C52W±®^^«:'t1-Sl^7U>n/:t^i/». it 

SI7 y ®i^l7 u 

[0 0 0 9] z:o!><fce):&^:^S^tt^5i®*T:'*'^t- 

'fX\^X-^\j'X\^^^<JS) . t-75;i/^?:-^^-t2>« 
^ (t -75;i/:t:^re/& t-7^;i':t^i/:^;L'3j<-;i/ 

bTVN^t;®) , i-7;i/=^r;i/2/i'a7;v=3p;i/:t^i>S 

Sr^^fS^jt (1 -T;i/^;i'i^i'D7;i/=¥;i/:t=^ri/ 
^ 1 -7;i/df;be/^a7;L'^>'l/:t^^':*;i/5}^— ^'l/S^S 
J;t>*3tve>3!)^lSIBgi: 2fi!ii©*ti»S::rt-bT«g-^UT 
VNS%<Z)) , 2Rh®^«S:«-rs^7U-n/:4-^S/ 
^5:^*-r-g>^jt (21JJU:®ffi^«5:^t«.Sm7U;b 

g^7U;b3r^i^7!j-'^5j<--'l^ {^7'J;i' 30 

[0 0 10] *?8B^^cj3v^Ta^!mll^:^^s#^^5K'J 

pTly^-Y ><iBgill3. 4tll0¥l - 1 6 8 7 2 5-^^, 
t^W^ 1-31112 0#^, 4^F»8¥1 - 1 9 072 

6-^<ii$g, #F7§¥3 - 1 4 8 8 2-tia;$5> - 1 

2 2 1 3 7 -^<2:i$g. i|fr^¥4 - 6 3 8 0 7 ■^<i:i$B;& ^'T 

L < 8 0 %a±. J: y b < » 9 0 %j^±-e&^. 
^ >3H=E V- L/7 

fili, ;i/5j<;i/:^>S!=E v-ic^bT 5 0 ^ ;i/%Ji^ 

»*b<l*3 0=E;i/%WT, J:y^tL<li2 0^ 5 
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[0 0 11] *|gBJT'ffiVNS^Bg (A) ©Sfi^i^^j^^- 

ail, GPC (y;i/-;N*-$x-i/3>- i'avb^v 

5, 0 0 0, ^fftL<ttlO, OOOTfey, ±psiia 
^1 00, 000, ^*L<»20, OOOT'fe^. 3. 

[0 0 1 2] tfc, ^fig (A) ^(mK-m!^wM(m 

5SBiJia*U 0~1 0 0, »*b<tt2 0~8 0, J; 

y*7* b< 1*3 0~7 OT'fey, if:f:S^14«l5£®fJ-^ 
*^>*v\i:^^^^'l4©{ST:'j'!fez:y, 

[0 0 131 ±i$bT$fc<Sflg (A) ©Miisfil*:^^^ 

v-i:bTli, (1) j)\^if^)\^%yW^J-^-^ (2) 

^^'f*Bljg5:^Abfe=b05:+:9-fifflVNS^li, 

[0 0 14] ®5fC^^tt^igS:;gtS/';i/J}?;v*>M^ 
J^- (1) ©;R<*Mi:bT«, ±fE<iifR^it*Ba¥2- 
2 2 7 4 2 4 ^<tm. f^W^2.-1 7 6 8 4 2-^<2);$S^ 

>^ti;x>'CD3~4fti!|s, i/'yu^y^VrLyhfV'y 
>'v-G)7;i'=Sr;k 7;b#Uf^x 

x7.5^;i/& 7;i/3dri>S, iyyj^ 7^K 

a, ^ K& i> y ;ba^coin4a3i)M#D bfc^ y 

40 [0 0 15] 3®J:oJ&:^y'v-i;bT, J:y:Rf*ei>lC 
li, mx\i. 2-y;l/^;l/t^>, 5-;i^;v-2-y;b 

5, ^-"Ji^'i-n^-l- J )\^if^)^j%y> 5- 

x^;i/- 2 - ;i/5i<;b* >, 5 - 2 - y 

5-x^y•r>-2-y;l/;j<;l/^^>s 5-^h=¥ 
)\/if>^)\>% X 5 - >l 5 - ^ 2 

-y;^:}<;i/:^>x 5-7xx;b-2-/';i/5iC;b:^^>, 5 
-7xx;i/-5-:3i5';i/-2->';i//K;i/*X S-^s^f 
>>;b- 2 - y )\^if^)\>% X 5 -:t i'f-;!/- 2 - ;i/7}<;i/ 

50 :^X 5-;ti'^fxi/;i/-2-^;i/7j<;i/:^>^; 
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A.it. 1, 4:5, 8-e^^^f^-2, 
itiJf:r.J-l-l, 2, 3, 4, 4a, 5, 8. 8a- 
^{7H\l\fUi-yilU>. 6-;^5^;i/-l, 4 : 5, 8 
4, 4 a, 5. 6, 7, 8, 8a-7j- 
^'^ft KD-^:7^1/X 1, 4:5, 10:6, 9-h 
';;jl;?/'-2, 3-i/i?D^>iJfi;x^-l, 2, 3, 

4, 4a, 5, 5a, 6, 9, 9a, 10, lOa-K 10 

t7U^9^V:s:.y. 2, 3 -S^t KDJ^S/^'a'O^Ji;! 

\t. 1, 4-;.l^fy-l, 4, 4a, 4b, 5, 8, 8 
a, 9 a-:ti^^ft Kn:7;b;tl/>, 5, Z-i^9iJ- 
2, 3 -t/i'D^^'^Sf 1, 2, 3, 4, 4a, 

5, 8, 8 a-5j-^c»t Fn-:^7^fl/>^; «;i;*:<)t^lf 20 
e>tl-g>. 3.tie>CDJ&*>-^t)6-:jl^;i/- 1, 4 : 5, 8 
-y^^y'-l, 4, 4a, 5, 6, 7, 8, 8a-5i- 
^^ft K^•:^7^^ L/> (MTD) taiiCOV :^ ^ J ^ ^ 

t: FD-^7^tl/>IK, i>-i/i'D^>^i>"x> (DC 
P) , 5-x5^>;T-'>-2-y;uif;i/^x> (enb) a 

tKzitie><D2aiia©?g^*w* 

(2) ©Ai*0!I^bT«, x^bX T^Db'l/X 1- 

3 1 -•:f'fy. i -^>-r>> 3 - 

:^=f-)\^-\-^y7-y. 4->i5^;i/-i -'Oxx i so 

-^=^fizX l-;^-^'7=•>^<^a-;t^'7^'>!li; t/i' 
□ ^^■T-X iy^a^^-ty. 3, 4-i>'^5";i't/i'D 
'^>"T->, 3-;A5^;bi:/i'D/\dp-feX 2- (2-;>l5' 
)V:f^M -l-iy^n'^^izyi3ti^<Dm^^\yy-< 
y;3a, 5, 6, 7 a h5 1 KD- 4 , 7-^^ 

- 1 H - ^T^^^ro^M ym^c^:^ vy 

^y;l, 4-'^:^r-9-i>x>, 1, 6-:ti7^i/x:y, 
2-^i5^;i/- 1, -5-/\^ri^-i?x>, 6-:;if-;v-i, 
5-^:/^t/'xx 7->i^;i/-i, 6-:t^^!i>'x 
X e/^'D'\ar-y-^:;x>, i>'i/^'a^>^i;xx 40 
;kT-h^t Kn-f^v'^^ 1, 5-AdriJ-i^xx 
d<;i/:^t?x>;fci:*CD#f^^f2s;x> : 2-^0'<x;i/- 
2, 5-^;i/;K;i/:)-i:;x>. l, 3, 5-:ti'^!h'Jx 
X 1, 4, 9-T^:^hUx>:^i:0hUx>^;^i:\ 

too 1 7] 3tie>®=g-^>'-7-lC, SfetCj:oTi{:^ 

-5:ffiV\ #P^1 - 1 6 8 7 2 5-tdi?g. <mW-l- 
3 1112 O^^Am^ 1- 1 9 0 7 2 6-^^^ 

nm^3 - 1 4 8 8 2-t<i)5$g, #P?g¥3 - 1 2 2 1 3 7 50 
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^im> #gg¥4 - 6 3 8 0 7-t^$giciBsK.$nfc:&?* 
T'lsflgfe-^^ttiii, :^mx'm^mm (a) j5»'!^§e> 

Sf:^3c^'l4«5i?:#Abfe=Eyv-li, m«2 

x7>-r;U35J^lS, ifA5-Y K'fbb^c©t>7;i/=i-;i/ii 
RfS:. ^fcttI^bKii®^J?:ffiv^T;!7;^5Kdp^>;l/a^:x;^ 

[0 0 18] /j:|8BJ^C^5^,^TfflV^e>tL•5^^'^^5S* 

m% (B) (tAT, PAGi:vNe)) I*, ^mtmmz 

n9ttiti?>t^iyyy.7-^:) mttdtji^ y^.m^^t 

it^mt-^. ^y^s^-yi/'K-fb-^ti. a, a' -tf-;^ 
(;?.;i/jj-xx;i/) Vy'J:^9yM'C^. a -:*;i/;}<x;i/ 
-a* -:^;^!^x;^^;7y:Jl^>^b•^, >^;i/5^>-fb 
*«x:^5^;Wb^, >t«®f75 F^b^, * 
i@{-f 5 K-fb-&ifeiJ&i:'t4i:*[J©=fe©5:ffi>rNSz:il*^T't 

Aia, J?>'ix;i/3-Kxi;7AI>y7l/-h«:if®3- 
Kx^; h y :7ix;i/;;i.;i/;fxXi?A h 'J 7 Ix- h ^ 

& ;t=¥Vxe7Ai|^^i:*;iWe)4x-g). 
[0019] J\a^yit^mit-^ii LXi-L J\uffy 

y^it-^-^. ^Nn>f>-^*7-t h7xy:/*'fb-^, j\ 
u^y^m^yjy y^^t-^. j\u^y-^m7.)\^ 
jJ-N=¥-9--< KS^-fb-^ /^u^y'^m7s}\^^symt-^.- 

'J-)imt^. ^\u^y'^^ h y 7 'J-Mt^: ■ A 
a ^y-^m 2 - tfD ymt-^ ^(Di&j\u^y^^^ 

T^umm.^ j\u^y'^mMBmm}:^mit^. 

/\ □ ^y-^^^mmitymit^s. ^.jiy ju-)V/\y 
^ Ht^«ii';^)We>tu hU^ (2, 

3 -i?:fD^r^of;i/) MJ;;?. (2, 3 

5:;''D^e7aD:/^fX ^^'\)-^vu^y\fy. ^^-y- 
■^'"□^/^^•^X ^=3r-y-;:5'D^i/c!^D Kx:*x -^=^•9- 
y'u=^i^yx.-M 7U;i/hy:/D^7xx;i/x— r 

y3iJ-}VA. •xh5^DObf7.7xy-;i/A0l^:5^ 

(i7nDx5";i/) x-7^;k xh^y^o^et^;^-?!/'- 
;i/A©tf7. (:/D^x5^;b) x-x;k kr::^:7xy-;i/ 
A©!^:^ (2, 3-t?d7Dn>''ni^;b) x— r;K 1^;;^ 
7xy-;i/A©tr::^ (2, 3-s;:/o=E7'ntr;b) x- 
■5^bve'nntr>t.7x>'-;i/A®i:f:^ (2, 3- 
i/'^'DDT'ptiVi/) X— f;k -r h5:;''D^if;^-7xy 
-;vA0\^'y. (2, 3-i/>'D^yDt:Vb) x-5^;k 
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7. (2, 3-t;?^Dn-/Dt:» X— r-'K tf7.7xy 
-;i/S(JDtr;j(. (2, 3-i/-fu=i-fu\^M x— r;!/, 
hU>(. (2. 3-t;^ya^yDt:» ^'Ji/7S\y- 
K 2, 2-t^>t (4-b:KadFi/-3, 5-i>":/D^ 
7xx;^).:/D;^•>. 2, 2-i^7> (4- (2-tKa 

drt/Xhdpi/) -3, S-J^'T^^'D^^xX;!/) 

/j; i:*o[)>'M3y^;(^ii«S^J^i>'i' a a 3:x;i/ b u □ 
ax^^*, /<:/iii'an7x>'-;k 2, 4. 6-hU 
tfunysi—j]/ 4 -xha:7xx;i/x— r;k 2, 4 
-t>"^'nD:7xx;i/ 3' h=3ri/-4' -xhD7 
xx;l/x-x;1', 2, 4-i/^'nD:7xy^i/Sf^, 
4, 5, 6, 7— 5=-h9i'DO:7^fU K, 1, l-tf:^ 

(4-e^an:7xx;i/) x^y-;K i, i-tf:^(4 

-^'DOT^xX;!/) -2, 2, 2-h'Ji'DDX^!>'- 

;u 2, 4, 4* . 5-5^h5i'nni;7xx;b;;<.;i/7 
-f K, 2, 4, 4' ,, 5-'rh'yi^UUpy3L-ny:X/\^ 

10 0 2 0] yVTi^ \^it-^m<o^WMh 
1 , 2 -'Oi/^y' >t>'Tt^' K- 4 -:;^;i';tx>'^x:^-5=- 
;k 1, 2-:h7h=3py'>i^7S^K-4-:^;i/dx>S!Ex 
7.5^;k 1., 2— :h:7h:3py>t^'7t>"K-5-7.;i/d-v> 
^x:?!.7^i;K 2, i-i-yV^jyV7VY-A-7.)\' 
/}x>^x>(.-r;K 2, l-'<>\/:^>'>S?TS^F-5- 
>t.;i/;}N>@tx>?.-5^;i/© J: >i^Ti? Fi^f*®;«> 

;L'7)n>^x>(.7";1/^ 1 , 2-^^'-y=3f^>-2-yTi? 

K-4-7>;b3i-N>@E^'D^-< R 1, 2,-±yV^jy 

-2-i?TS^F-4->^;V:}^>'®^'a9-^' 1, 2- 

1, 2— :h7h=Jify >- 1 -i^Tt^"F-6-:x;i/:j-x 
yWi^n^>(Ys 1, 2-'<>v^^>'>-i-i>'7i^F 

- 5 -7.)\^itsym9U'^^ y*JTV 
[0 0 2 1] a, a-\^7. V7^J:^^y 

y.)\,ii-^-)Vi^7 ^J^ ^ >J&;i:'^^lf ^3n«>o y.)\'it^y\\. 
MlC®|IS;Jvfe7;i/^;i^ 7;^'!rx;bS, 75;i'^;b 
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f-;i/i:LTil :*;i/^:y^x7.T-;K 7.;1':J-n^'®x7>x 
;k U>ifx7.x;i/^i:'*we>tu *«75F^l/ 
Tli. 3b;i/jJ<>Sf7$ F, 7.)\^t<ym^Y. U>@!t7 
^F5&i:**Wetu :f^-fS FiiLTli. ;«3;b3J<> 
m ^ F, 7>;i/;fN>if>f ^ F> U >®i>f ^ FJfci:**^^lf 

[0022J ±iibfeJ:e»«JPAGld:, KrFxdpe/V 

tj^ ^SS5:^ST, Ar Fxdrt/-7b— 
(185. 5~220nni) ®3%®I|X;^)^>^6^:V^t.«), ■W 
;i«#^7- 1 9 9 4 6 7-t4>^®^9~l OflBlC- 
fig^ (I I) Xli (I I I) •C'lBK^tlfeJc-pJ&'fb-^ 

Vi'iJ'a^^i/;u) ;^;i/5jNxi:7AhU7;v;rD;*^>:^ 

>^.;l/J^x^7i>. h u 7A';J-n^^>:x;i/;^±- 

)V ( 2 -5*-=^ V i^i' D 7.;i/:txx;i/ h u 

□ jji iJf >>^;i/7^-^- h, h y 7 xx;V7.;i/:J-vX'?i» h u 

7;i'>i-0>i^f>>t;i/3j^-^- h^ i>"7xx;i/3-Fx'i7i>. 

^ F h U 7;L';t D >i >:x.;i/;J-x:h- h^^'J^lf ibti 

[0 0 2 3] Zinfe^PAGti, mAX'&.m\^r%2m 

fit*. *5S^■effiv^s1^fll 1 0 oaasMc^bTTPSii 
ii^o. 0 laasp, «^*L<iio. 2a*«isT'«>y, 

±i5sii3i^ 5 0 Mfigp, * b < i± 3 0 aaaptr-fe^. 

0. 0 ittfig|J*miiA-^t->®mA^^RltEi:^ 

y . 5 OfifiSPS:® AS il^^JSA'^m b^ < *t o 

y, Aiii-yjmimibt^^jiifoiismi)^\:>^ vN-rtt 

[0 0 2 4] 2^fSWCj«>T, BulBUjHIilPAGiljtiMD^ 

y^stjy. i/i^v^yn jy. y^n^^'&jyts.>i<J^ 

>TYyW^',n--^'anj-)\/. i-7^nAV-;k n- 

^^'^J-Mj:t:<D7J\y^--)m : X5^ l/>i7-y =i_;i/ 

i/;ji5';i/x— r;k x^i/>y;3-;i/t?x5^;i/x— r 
;k i?;*-^-9->;5: t*®x-x;i^ : x^ l/^e^'J 
s^;if';i'X— T;k xf^i/^i'*'; r]-;i/^ yx5';vx- 
7^;k •/□t^l/>i''U3-;i'^^^'5^;i/x— r;k 
t:V> ^' 'J n x5" ;bx - x ii*® 7 
x-x;i/!^; dffifyDif;k dE^:/^;k BtitT^av^ 
;k i^:/^;k :^Di^:t>^;i5^;k ^DH';t>^x 
f-;k WB^'^M S8^x5^;i//fci:*©x7.x;i'lli : 2- 
I :t^iy7'af;t>'K;*f';k 2 -;r=3f i/T'Dfji-i^Sfx 
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•:fu tr:t>®E:r^;i'5&:tr®jr^$/:^j;bd<>Kx::^7^;b 

U=i-;i'=Ey^^;i'X— T-;i/7-fe7=— h^ •/ntfi/^'^^ 
U=i-;i/^yx^;bx— r;i/7-fe7^-h, :/ntru>^'' 

S>*3i^i/>^y3-;i/^/';!i^;i/x-T-;i', i^x lo 
^ lyyifV x^;L'X-5^;k i>'x5^ vyifV 

=r-;be;^5=-;i/x— T-;k i^x^i/^^-'u =i-;i/t>'xf^ 
;ux— T^^bjfcii'cos^'xf^ iyyfr\jzi-}im; hVi'uv 
:r.^\yyfjti£<DJ\u¥>itm^\:pi(.m^; h;vxx dpi/ 

7^ K. N, N-i^;A5^;b7-feh7^ K> N-;*5^;i/7 
•fe h7^ R N-;<5^;i/fD'J K>J&h*co^1^^^j:i:* 

[0025] ^ISfgB^lCfeVATl*, mmit LT bt^X h 20 

[0 0 2 6] 2^#gBJ©*M^lCfeVNT, tt^Bl^lg (A) 
^tt. 7;l/;^JU^H^?gS:ffiv^^z:^l^cJ:^J, d<t/"i!!U 

•7>f >i^i^:Mv^sz:^l^cJ:y, ©K^-rx'v-^^if 30 

-So 

[0 0 2 7] tt=.. ^nm(DVi?:xhrimm(Do-h. m 
iz^ftmmmmm. (pao ofi^^saagpr-fes 

;*:fgB^®l^e^:x.hjffi^g;|^$:. HiP?, 0 0 0;t>^'*:^h 
D-AlC^b/t hMlCM:Rl 9 3 nm®y6SrM 

%}iLh. J: y*?* U< tt4 0%jiiUbT'feSt;O*^^W 

m®55l*5{ci/t>'::2.hfeMIP7, 0 0 0:t^'i7*7> hn- 40 
J^izm^ U 1 9 3 n m©3I^iiig«:B^if-t S 3 1 IC J: 

*m^^n&m$mm (%) t-^s. 

7;i/;*3U7Ki^5:fflVNS;b<, M^mitLXli. ym 
iti-hV^Ls. 7mit:^V^K ^^mi-hV^K 7 

i^;i/75 >;&ifa)ll-75 ^li®*?^ : t^x^;i/ 
7 ^ e>Vn t^;^7 5 »fc 7 $ ><Z)7K?^ ; 
hU;<^;b7<>', hUx^;b7^>''&iil'®llH7S> 
CD7K^ : t;x^;i/x^ -;i/7 ^ X h U x^f y 50 
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7§ >^if®7;i'3-;i/7^ >!l[M®7j<^ ; -r h5>l5" 
;i/7>^xi:7At Ka^r'>h*, ■rh9x^;i/7>^xc; 
At Kd:^^^^ hU^^;bt: Kn=»ri'^^;i/7^^^x 
"^Afc Ka^t/ K, h ';x^;i/t: KP=3f i/^-?-;i/7>^ 
xii7At Ka^i/ h U ;>i5^;i/t KP#i/x^;u7> 
^xi^At KDdpt/ K;&if(3D^Eg^7>^x'>At Kd 

Ts ±i37;i/:<j'J7K^ic;t^?y-;k x^y-;K 

[0 0 2 9] ^ffimmcD^-^^-ymm^mt. jmi^x^ 
SiT^u m^a>mm Gll^r, fS^^-c-o. oim 

m~l AtmgS) ZltlfCtft^l 9 0~ 

2 5 0nm<;D^g:R^?!^$:fl§V^TS^•tS=fe;®T'fe5. * 

L^V%«SH®m JiS9 0~19 0TC, «:*b<ttl 
2 0~1 7 0'CT*^-i^f*©*^J:^V taSA^r®«giB 

<*tv\ myt^mnLXs -^T.i^^-ftLxmnx'^^A 

?M*^5Sjf m\zm^^(o^-i'^n^(D:^'^^ 

X:&^i)\ Z(Om)fb^'<- ^ fip-fe 7 0- 

1 8 oxjT'fes. wm.±m^tdm!mAj^\^ic\xtii 
w 

[003 0] 

[is^<^^c&*] ^J^< \^ximmzi,ic\xiL mm>wm 
3!ic*fgB^cz)i/t?>^ Y%mm\xmmmt'^A r fx^ 

•5. 
[0 0 3 1] 

mmcpm (PAG) ®ft&3aagpn«Lfci^i>"x 

hilS^Sr> 1^7. 0 0 0:t>y7.hD-AtC^L 

fcbi:;:?. h^lCM:^! 9 3 r^m(D%■m3si\.t^>L^<m 

m' (%) &?i^bfcffiT'^S. 

[0032] (^^» ^^SSjDdfU 8 8 

-t-::'>dft/;<j;i/d<x;i/xh7J/i'D [4, 4. 0, 
l2,5, i7,10] _3_i.-^^;y 

t -■ :/5';i/7;i/3-;n mo i, $^i/^f-;i/7xu> 

1 m o 1 «:f£^x— r;i/2 0 0ml \Z^m^^. 

i^l^T> ;i^^'J;i®e?D5-r Klmo 1 $:j®Tbfc. m 

y%'ji:i^hw.z2^mm\.fz.%.. i^-knxxw^^m 
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-ho. ibiaoit. i^i/i^v^yiii^siyo. 15 

molil$:iS-^U -Z0X:X'2mrSimU 5--fh 

(11x^9 6%) . Hlc, #6tifc5-pi h^^'-5- 
t-■:/^^S/:!!J;l/3i?Il;^-2->';^d<;^*>o. imo 

m-^MIl:^Rl^bT>'^-^ Faar>'>WPO. OOSmol 10 

t-:7'hapj/3!3;i':J<-;i/7^h5t^i'D [4. 4, o, i 

2.5, i7,10] -3-K7-'i2VS:^f^c. 
[0 0 3 3] fi-^^F*31:\ ±i2ft0:&^{C J; U#e>tlfc 
B-^ 8 - 1 - :/ h ^i/:*;!/^^— ;b-r h^iy^a 
[4, 4, 0. l2,5, i7,10] -3-K-riZ>l 0 0 
. mo 1 &h;i/3:>lC, Ofifi%il>&€,J: 

0. 7 0mol> i>a:^;i/T;i'^-'i'Ai?D^-Y FO. 

2 5mo 1, /^^baf:>i^:^-r>0. 15mol©JfilC 20 

8-t-:/h:Jpi/3!j;b^— ;b7=-K5i/^'P [4, 4, 
0, l2,5, i7,10] -3-K■r■fe>&^Sfc. i^V^T^^ 

mm^^msMim^m^^ u fmt lxj^^ p^^^ 

om&m^tU^^ 7K^:^xm 1 0 K g / c m2^fi|:T\ 

1 5oic4 0#r^>s:FE;$i^^ 7x^-^*0 bfe. ^s^nfci5f5 30 
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tK^^djKu 8->tf^;i/-8-t-^b^e/;«3;u^- 

;io=-h^i^e7D [4, 4, 0, l2.5, i7,10] -3- 

*ij9 5%T'*>ofco 
[0 0 3 4] hUx^y- 

;b75>©2 0Mfi%7K^?:iDA. Jiafum *M 

m 5 %) 1 0 MMW^tOX^ 7m:^':^S. 1 0 K g / c m 
2^i^X\ 1 1 0-C3^P^ElJ:$-&. TK^^Dbfc. # 

fc. n^titz7mmG^-V 8-^^;b-8-t-:/h 

:3ft/7!3;i/^-;i^h5t/^'D [4, 4, 0, l2,5, 1 
7,10] -3- K7^-fe>©7j<^^D^l4, IH-NMR::^ 

[0 0 3 5] m^rni-^. immi-s) mi^w^^m 

ifi 1 4 fi4% i: * -5 tc. ^1 iB«o«i:^-elSilli3 J; 
0, 2/iin®jKU-rh57;i/:tDX^l^>'ag7^;i/ 

-hhtz.^. 1 2 0'CT'6 0f3>ia(Z)'<-i'&^T-?)3illC: 
J;»;]K)P7, 0 0 0;t>i^>^hD-AG)l/s;::<.h)K5:J^ 
^LtzL. Z.(0^:x.j\-^ATF3Lici/-^:^^-y7-^- (N 
A=0. 5 5) ^;x7.^ffll/^5^;l/5:fflV^TSI^^?:^fo 

At Ka dpi/ K7j<:^t:- 1 ^f^O^W^^mi^ \ J^i^ 

[0 0 3 6] 
[^1] 
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